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ABSTRACT

Sixry fish species representing 14 ramuies were collected from the Kankakee River and
Horse (Creek in the Braidwood Station Aquatic Monitoring Area in July/August 1989, The
pallid chub, Hybopsis amnis, is now classified as endangered and the river redhorse,
Moxostoma carinatum, is classified as threatened in Illincis. The pallid chub was not
collected for the third consecutive year during August sampling. However, 96 individuals
were collected, 71 from within the monitoring area, 16-18 May and 31 May-1 June 1982
In 1989, 11 river redhorse were coliected from the designated stations; it has been present
throughout this 12-year series of collections.

Total biomass of fishes was 251 kg, an increase over the 217 kg collected in 1988; total
cawch was 5,106, down from the €,058 collected in 1988. Carp, golden redhorse, small-
mouth bass, rock bass, and river redhorse accounted for 67.4% of the total biomass.
Longear sunfish, smallmouth bass, bluntnose minnow, rock bass, and green sunfish
numerically compnsed 53.0% of the total catch.

Anomalies in the form of macroparasites, diseases, malformatious, or injuries were found
on 13.4% of total catch, 1 slight increase from 12.1% in 1988, Neascus was responsible
for 70.1% of the occurrences in 1989,

Significant differences were found between stations in the 1989 catch for biomass and for
abundance in the electrofishing and seine samples. Differences were also detected for
water velocity and conductivity for biomass in both the electrofishin<s and seine caiches;
others included dissolved oxygen for electrofishing biomass an.. water depth for seine
biomass .

A review of the data in this series by one-way ANOVA of the data gathered since 1977
showed differences between years and stations in combined method mean diversity, to.al
biomass, total catch (abundance), and smallmouth bass abundance. A Student-Newman-
Keuls (SNK) analysis depicted siruilar differences between year and station data over the
duration of ths 12-year series.
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Location 1-—approxunately 1,000 m (3,280 ft) above the intake structure.
‘This location provides data for an upstream section of the river that is not
influenced by intake or discharge acvvities.

Location 2—Horse Creek, from the confluence of Horse Creek and the
Kankakee River approximately 150 m (492 f1) ‘:Hsuum. This location
represents a potential fish spawning site and may influence the river.

Location 3-—the area of the intake structure.

Location 4-—the area of the discharge canal. This location provides data for
that region of the river that may be affected by thermal and chemical dis-

charges of the cooling pond.

Location S—-approximately 300 m (984 ft) downstream of the discharge
canal. This arca represents a potential near-field recovery area from any
impact associated with discharges from the cooling pond.

Location 6—approximately 1.6 km (1 mile) downstream of the discharge
canal. This region is below the influence of the discharge canal and repre-
sents a potential far-field recovery area.

A boat-mounted, boom-type electrofisher, which employed a 230-V, 3000-W, 3-phase,
AC generator as a power source, was used to sampie adult and juvenile fishes. At loca-
tions 1, 5. and 6, each station was electrofished for 0.5 h, covering approximately 152 m
(500 fr), for one unit of effort. Because of the proximity of locations 3 »nd 4, these areas
were sampled for 15 min, each covering one-half of the unit distance. The entire width of
location 2 was electrofished, from its mouth approximate.y 305 m (1,000 ft) upstream for a
period of 1 h, representing two units of effort. The boct driver and two others captured
stunned fish with 12.7-mm (0.5-in.) mesh dip nets. Each electrofishing station was
shocked four times, with a 2-day repopulation period between each replicate. Electro-
fishing was conducted such that the first “run" of each replicate was made in a downstream
direction through the middle of the shocking zone. The second run was in an upstream
direction, adjacent to the first run and as close to the bank as water depth would allow. The
third run was made in a downstream direction outside of, but adjacent to, the two previous
runs. This sequence was repeuted until the dirccted length of time had elapsed. The unit
area shocked was equivalent to 0.4 ha (1 acre).

Seine samples were taken at two sites in each sampling station twice during the 2-week
sampling period, represe~ung four replicates per station. A 7.65-m x 1.22-m (253-ft x 4-f1)
nylon seine was use” with a 1.22-m x 1.22-m x 1.22-m (4-ft x 4-ft x 4-ft) bag. The seine
was constructed from King 4.76-mm (*/16-in.) square mesh. A shoreline distance of 15 m



(49 f1) was seined in a downstream direction; the first haul was taken downstream of the
second. All fish collected by seine were identified to determine if any were an endangered
or threatened species. Individuals of endangered or threatened species were procesced in
tie field and released along with large fish. The remaining fish were preserved in formalin
and returned to the laboratory for analysis.

All fish were identified, measured for length and weight, fin clipped and examined for
parasites. Dissolved oxygen, water temperature, water velocity, pH, turbidity, and con-
ductivity were measured at each collection (Appendices A & B). Discharges for the
Kankakee River were obtained from the U.S. Geological Survey (Figs. 2 & 3).

Fu''on's condition was calculated for each fish using:
K(TL) = weight (in g) x 100,000/total length? (in mm)

Condition values for each fish collected in 1988 are listed in Appendix C. Appendix D
contains a summary of fishes collected for this report series (1977-1989). Diversity indices
(Shannon 1948) were computed for collections taken at each station for electrofishing and
seine carches and were compared with those calculated in previous vears.

Biomass and abundance of fishes collected a:i different locations were analyzed using
analysis of variance (ANOVA). Comparisons were made on a catch-per-unit-effort basis
using In(x+1) transformations of weight and numbers. Results for 1988 were subjected to
a one-way ANOVA with station as the main effect. Various environmental parameters
were included as covariables in one-way ANOVAs. Comparisons of means were made
with Duncan’s Multiple Range Test. Results were considered significant at P < 0.05.
One-way ANOVAs of biomass, abundance, and diversity were used to compare ye xrs and
stations as independent variables from data collected over the entire study period. It should
be noted that electrofishing and seine replicates are not true replicates but rather are
temporal pseudoreplicates (Hurlbert 1984) because of the lack of true independence of
these successive samples. Given the impossibility of obtaining true replicates of transient
fishes, the difficulty in appiying inferential statistics to these situations is acknowledged
and the limitations reccgnized.



RESULTS AND DISCUSSION
1889 Review

Catch

In 1989, 60 fish species representing 14 families were collected from the monitoring area.
A total of 79 fish species representng 17 families have been coliected by Illinois Natural
History Survey personnel from 1977 through 1989 (Table 2).

The pallid chub (Hybopsis amnis) is classified as an endangered species by Illinois and ths
river redhorse (Moxostoma carinatum) is classified as a threatened species. Sampling
during 1989 faiied to ci pture the pallid chub' for the third consecutive year. However
from 16 through 18 May and 31 May-1 June 1989 71 individuals were collected with a
seine at stations SR (50), SL (10), 1R (8), and 1L (3). There we'e 25 additiona: indi-
viduals captured upstream of the monitoring area. This suggests that there are multiple
spawning populations in the Kankakee River (EA Science & Technology 1989). Eleven
river redhorse were taken in designated stations, an increase from 9 collected in 1988
(Table 3).

Redear sunfish (Lepomis microlophus), was collected for the first time in the monitonng
area. Three indivic.als were captured at siation SL.. This species is native to the southem
third of [llinois but is now found throughout the state as a result of widespread stockings
(Smith 1979).

Total biomass of fishes collected in 1989 (251 kg) (Table 4), the third largest catch in the
12-year series of collections, was up from 217 kg in 1988. Of the tota: biomass, carp
(Cyprinus carpio) comprised 25.2%:; golden redhorse (Moxostoma erythrurum), 15.7%;
smalln outh bass (Micropterus dolomieui), 12.8%; rock bass (Ambloplites rupestris),
7.2%; ad river redhorse, 6.5%. Changes in total biomass by dominant species are shown
in Table 5. All of the 10 most dominant species remained the same as in 1988, with
changes occurring in the rank order.

! For a review of the history of pallid chub collection in [lmois refer to Kwak (1987a).




The £,106 rish collected in = " was a decrease from the 6,058 collected in 1988. Longear
sunfish (Lepomis megalotis, .. unated abundance, compnsing 19.4%; smallmouth bass
12.2%; bluntnose minnow (Pimephales notatus), 15.8%; rock bass, 5.5%; and green sun-
fish (Lepomis cyanellus), 5.4% (Table 4). Longear sunfish was the most abundant species
for the first time in the series.

Four species are among the top 10 dominant fishes in biomass and abundance for both
1988 and 1989—the golden redhorse, smallmouth bass, rock bass, and longear sunfish
(Tables 5 & 6). The percent total biomass values of these five species combined were
similar for 1988 and 1989, 48 and 41% of the total biomass, respectively. The total com-
bined abundance values were also similar for 1988 and 1989, with these four species
comprising 37 and 42% of the total abundance, respectively.

Total biomass collected by electrofishing during 1989 was domiratad by carp, 25.6%;
golden redhorse, 16.0%; smallmouth bass, 12.9%; rock bass, 7.2%; and river redhorse,
6.6%. These values are similar to those in 1988, with three of the five most dominant
remaining with some changes in rank order. River redhorse was one of the five most
dorinant for the first ime in the se..es (Tables 7 & 8).

Total abundance for electrofishing samples during 1987 (Tables 9 & 10) was dominated by
longear sunfish, 23.6%; smallmouth bass, 16.6%; rock bass, 7.3%; golden redhorsc
7.2%; and green sunfish, 6.2%. Many of these values differ from those in 1988, includi: »
a substantial increase in percen' abindance for longear sunfish; rock bass, golden
redhorse, and green sunfish replaced gizzard shad (Dorosoma cepedianum), striped shiner
(Notropis chrysocephalus), and bluntnose minnow.

Smallmouth bass (20-80 mm) comprise only 2.5% of the 10tal smallmouth bass catch (by
- mber), suggesting a very poor spawn in 1989 (Fig.4). The high mean discharge during
sune (Fig. 3) is the most likely reason and is corsistent with Kwak's (19875) observation
that smallmouth bass recruitment in the Kankakee River is negatively correlated with mean
discharge during June. Age-I+ smallmouth bass (80-140 mm) dominated the length-
frequency distribution. The strength of this year class is due to the highly successful
spawn and relative strength of the 1988 young-of-the-year (Peterson 19%9). Total length at
age for smallmouth bass was developed from scale analysis during 1989 (Table 11}). Mean
total iength of age-IIT+ smallmouth bass, 264.2 mm, from the Kankakee River appears to



be similar to those from other Midwestern strearns (Table 12), but is slightly lower than the
269.24 mm reported by the Illinois Department of Conservation. Their m an for small-
mouth bass reflects statewide growth relatonships, which include southern a \d impound-
ment stocks.

Length-frequency distribution for gizzard shad (Fig. 5) showed downination by age-1+ fish
(160-240 mm). The strength of this year class is likely due to the survival of the sirong
1988 young-of-the-year class (Peterson 1989).

Golden redhcrse (Fig. 6) depict strong year class differentiation and repiesentation. Age-
I+ fish (100- 160 mm) represented 68.4% of the golden redhorse captured in 1989,
suggesting a higily successful spawn in 1988. However, the relatively low aumber of
young-of-the-year captured in 1988 (16.0% of the golden redhorse caich) does not suppont
this finding. Similar findings in 1988 suggest that this could be an arufact of sampling
bias.

The length-rrequency distributions for longear sunfisn (Fig 7) showed no clear-cut age
classes. This obfuscation may be attributed to the sexual dimorphism in size at miatunity
and, in turn, growth rates (Scott & Crossman 1973).

The rock bass length-frequency distributions (Fig. 8) were dominated by age-1+ fish (80-
100 mm). Age-IV+ fish (180-240 mm) were the second largest class, comprising 27% of
the rock bass catch.

Community Characteristics

DIVERSITY. Mean diversity for all stations during 1989 by each collection method and
combined methods is given in Table 13. Seining diversity for 1989 increased at 6 of 11
stations compared with values in 1988. Electrofishing diversity for 1989 showed a similar
trend, increasing at 7 of 11 stations compared with 198% values. The combined mean
diversity increased at 6 of 11 stations, reversing the downward trend of the past 4 years.

ANOMALIES. In 1989, 13.4% of the total catch of fishes in the monitoring area were
affected by some external anomaly (Table 14), which is similar to that found in 1988
(12.1%). Neascus infections were the most common, comprising 70.1% of all anomalies




Fish collected at station 2, Horse Creek, showed the highest incidence rate of Neascus
(15.6%). Stations on the left bank of the Kankakee River generally had higher Neascus
infection rates than those on the right. Data from 1986 showed that Neascus incidence was
highest at all right bank stations. Kwak (1987a) felt that Horse Creek may be a source of
Neascus for the river and that the right shoreline provided more suitable habitat for Neascus
hosts. The data from 1987 through 1989 do not suppon the latter portion cf his conclu-
sion. All other anomaly (leech, Lernaea, fungus, malformaton, ich, Argulus, and injuries)
incidence rates were <2%, and in most cases <1%, of the total caich.

Spatial Characteristics

One-way ANOVA of electrofishing abundance (In[x]) showed highly significant differ-
ences betweer. statioas for 1989 (Table 15). Duncan’'s multiple range test (Table 16)
revealed that mean abundance at stations SL (5.0990), 4R (4.825), 3L (4.750), 4L
(4.738), 1L (4.630), and 5R (4.599) were not significantly different but were greater than
6L (4.5176), 3R (4.498), IR (4.316), and 2 (2.916); the mean abundance in the latter
group were not significantly different. Station 6R (3.426) was less than and significantly
different from all other stations.

One-way ANOVA of electrofishing biomass (in[x]) revealed significant differences
between stations in 1989 (Table 17); other differences included water velocity, dissolved
oxygen, and, conductivity. Differences in mean biomass between stations are only
marginally distinct (Table 18). Stations SL (9.290), 4R (9.074), 6L (9.057), 3R (9.029),
and 3L (8.804) were not significantly different but were greater than stat.ons 1L (8.623),
SR (8.442), 2 (8.421), and 1R (8.219); the mean biomass in the latter group were not
significantly different. Station 4R (7.851) was greater than but not significantly different
from 6R (7.528), which differed significantly from all other stations.

One-way ANOVA of seine abundance (In[x]) showed significant differences between sta-
tions (Table 19). Duncan’s multiple comparison of means demonstrates the relative
differences among stations. Station SL (4.560) was greater than and differed significantly
from all other stations (Tabie 20). Stations 4R (3.486), 4L (3.248), 6R (2.981), 3L
(2.778), SR (2.772), 1L (2.763), and 6L (2.752) were not significantly different but
greater than stadons 3R (2.269), 2 (2.083), and 1R (2.006); the mean abundance in the
latter group did not differ significantly.
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Condition

Fulton's condition factor, K(TL) (Ricker 1975), is a useful index of the well being of
fishes and is suitable for comparing different individuals of the same species. It can be
applicd to indicate differences due to sex, season, or location. Changes in condition
(tempaorally or spatally) can indicate that an envircnmental factor or combination of factors
has altered the growth characteristics of an individual or population. Mean condition
factors for fish species collected in 1989 are given in Table 26. Mean condition factors and
their 95% confidence intervals for smallmouth bass (Table 27), golden redhorse (Table
28), rock bass (Table 29), largemouth bass (Table 30), and spotfin shiner (Table 31)
indicate that these species (some with differing functional guilds) have maintained relatively
stable conditions over the 12-year study. All yearly confidence intervals overlap, indicating
no yearly differences in coudition.

Condition factor information generated from the literature is provided in Tables 32-36 1o
compare growth characteristics of fish species from the Kankakee River, other watersheds
in [llinois, and other Midwestern streams. The condition of rock bass from the Kankakee
has been somewhat lower than other Midwestern drainages but falls within the range for
northeastern [llinois streams (Table 33). Minnesota condition assessment standards depict
the condition of rock bass in the Kankakec as poor to average. Smallmouth bass condition
throughout this study appears to be similar to the literature. Data on golden redhorse condi-
tion depict a similar situation, although their mean K(TL) in the Kankakee is marginally
lower than that of other collections (Table 35).

Diversity

A one-way ANOVA, by year without replication, of the mean diversity (combined
methods) from 1979-1989 showed highly significant diiferences (Table 37). A Student-
Newman-Keuls (SNK) a posteriori test (Sokal & Rolf 1969) was used to discern differ-
ences between yearly means. The mean diversity of 1981 (3.590) still remained the highest
of the series (Table 38), \...n 1988 (2.362) as the lowest. Dickson (1988) observed that
diversity appears to be decreasing in recent collections. However, 1989 reversed this
trend, with the highest mean value (2.545) of the past 4 years.



A one-way ANOVA (Table 39}, by station without replication, of the mean diversity (com-
bined methods) from 1979- 1989 revealed no differences between stations at the 0.05 level

of significance.
Abundance

A one-way ANOVA, by year without replication, of the square root of total abundance
(Table 40) indi~ated highly significant differences during the study. SNK analysis (Table
41) discerned yearly differences in mean abundance; 1985 (28.589) remained the highest
followed by 1988 (22.837). Dickson (1988) suggested that low water levels were respon-
sible for the high abundance in 1985. The relatively high abundance and extremely low
flows in 1988 appear to support this suggestion.

A one-way ANOVA, by station without replication, of the square root of total abundance
for the years 1978 to 1989 showed highly significant differences between stations (Table
42). SNK analysis (Table 43) revealed the significant differences among stations. Station
2 (25.392) had the greater mean abundance than all other stations. Mean abundance at 5R
(22.003) and SL (25.289) are greater than 3R (14.255), 6R (14.264), 3L (14.204), 4L
(14.999), 4R (15.101), and 1R (16.394). These differences could be attributed to sam-
pling regime and/or habitat differences.

Biomass

A one-way ANOVA, by year without replication, of the natural log of total biomass of fish
captured (combined methods) from 1978 to 1989 indicated significant differences between
years (Table 44). SNK analysis (Table 45) showed that the biomass in 1981 (10.369) was
significantiy greater than all other years. Mean biomass for all years, except 1979 (9.472)
and 1987 (9.465), was greater than the low mean for 1978 (9.283).

A one-way ANOVA, by station without replication, of the natural log of total biomass of
fish caprured (combined methods) from 1978 to 1989 showed highly significant differ-
ences between stations (Table 46). Further analysis using SNK (Table 47) revealed
highest mean biomass at stations 6L (10.455) and 1L (10.382). Stations 4R (9.142), 6R
(9.321), 3R (9.398), 4L (9.420), and 3L (9.479) differed significantly from stations 1R
(9.754), SL (10.011), 2 (10.070), 1L (10.382), and 6L (10.455) but not from each other.
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Smallimouth Bass

Smallmouth bass abundance has varied throughout the study (Tabie 48). The highest
abundance was in 1988 (1,297) and the lowest in 1982 (100). A one-way ANOVA, by
year without replication, of the square root of total abundance of smalimouth bass collected
(combined methods) from 1978 to 1989 indicated significant differences between years
(Table 49). SNK analysis of mean smallmouth bass abundance (Table 50) elucidated the
yearly differences. Highest mean abundance (10.711) of smallmouth bass occurred in
1988 followed by 1985 (7.454) and 1989 (7.092), the lowest (2.719) in 1982. There were
no statistical differences between the remaining years. The low water levels during sam-
pling in 1985 and 1988 probably resulted in the high values for those years.

A one-way ANOVA, by station without replication, of the square root of total abundance of
smallmouth bass collected (combined methods) from 1978 to 1089 revealed significant
differences between years (Table 51). SNK analysis for mean abundance of smallmouth
bass by station, 1978-1989, showed that stations 1L (7.817), 6L (7.760), and 2 (6.600)
while not differing from each other, differed significantly from all other stations (Table 52).
These differences may be atributed to habitat similanties for stations 6L and 1L (rocky
shoals with moderate current and shoreline vegetation beds). The habitar at station 2,
Horse Creek, is unlike that of 6L and 1L.; however, its use as a nursery area could explain
its similar abundance.

Concluding Remarks

The data generated during thi. series and its subsequent analysis are providing valuable
insight into the characteristics of the fish community in the Kankakee River and Horse
Creek. Although one would expect spatial and temporal variation in biomass, abundance,
and diversity, some basic patterns are becoming evident. Some of the variation in com-
munity characteristics is due to an interplay of environmental and biological factors.
However, it should be remembered that sampling procedures and gear efficiency must be
evaluated when fish populations are assessed and conclusions postulated (Bayley & Austen
1987), as they too can contribute considerably to this vaniaton.

TEMPORAL CONSIDERATIONS. Abundance was highest in 1985 and 1988, probably
due to greater capture efficiency in low water as fish tend to congregate. The remaining
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years will provide reasonable abundance figures for comparisons with other collections
during plant operation. Biomass was highest in 1981; other years compare favorably
among themsely es and should provide representative biomass values for companson with
subsequent collections during plant operation. The remov2i of yearly daw (outliers), which
may reflect changes in capture efficiency and not true Liciogical or environmental variation,
will enhance the sensitivity of future comparisons and will more effectively detect impact-
induced community changes.

SPATIAL CONSIDERATIONS. Stations in the monitoring area vary considerably. A
wide cross section of river habitat is available to the fish community. Relationships that
may provide the most valuable impact data are:

Stations 1L and OL—These stations are very similar in habitat type
(described iously). This similarity is reflected in biomass and abun-
dance of all species, especially abundance of smallmouth bass. This
relationship may be the most reliable far-field comparison of pre-operanonal
and post-operational data, if impacts extend that distance.

Statons SL and SR—These stations have very similar habitats but are
attractive to a differr- t complex of fish species than stations 1L and 6L.
Compositionally, SL and SR were similar in 1987. Furthermore, they show
similar abundance values over the length of the study. These stations may
be the most reliable near-field comparison of pre-operational and post-

! data. Diversity at these two stations and at 1L and 1R compare
favorably. Although diversity is not the best indicator of environmental
quality, it can provide supplemental information on possible impacts and
should be examined.

Station 2—Horse Creek has continually maintained moderate biomass and
high ~bundance throughout th= series. Compositionally it was distinct from
all ou. - statons in 1987 and will probably remain so.

These strong relationships are especially important to the sampling approach and capture
efficiency. These stations, particularly 1L, 6L. 5L, and 5R, may have reduced vanability
due to greater similarity in sampling procedure and efficiency and may reflect {e most
accurate and reliable changes if impact occurs (Dickson 1988).

12
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13.

One-way ANOVAs revealed highly significant differences betweun years and
between stations for smallmouth ahundance from 1978 to 1989, The highest
abundance was in 1988 any the lowest mean abundance was in 1982, Stations 1L,
6L, and 2 had the highest mean abundance of all stations.
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Fig. 1. Locations of sampling stations in the Braidwood Station Aquatic Monitoring Area

16



{S)2) eieyssi;
YOS
{(S}0) eliey

v

~




A
e

%
¥ F |
L dls

.

thimm

-
o

B s o S T R W W |

'

»
¥

o -}
'
|

-t

!

¥

4
e

Total length (mm)

-
2
«
=

o
—

¢

.

P
e &
s i S

B
|

o
|

~ . "
‘rﬁ_;..,,.
il

3
ool ol

§

- .
v
¥
B

oo

Acuanbaij juadied Acuenbay) Jusdisg




Adsuenbayj Juedisy

19

Lm

1989
Juby/ August




[ 4
!

B

e e
2

& v?lf.l!b.'.'r#

r

’ ]

PO -

! 4

i {

3 2

e e e e e 2

{

1

L

3th (mm)

NG
X

-.1!(!!!!!!24

:

_ {
P A Ay g g A
’

\|

e S

Total length (mm)

tal le

—
4
A }
P
ol il
To

—
o vV

Asuenbal) Juadiad
Asuenbaiy juadiad




Table 1. Inake and flows (t9/8) and discharge temperature (°C) of the
cooling pond at 7 am of the Braiowood Station dunng the 1989 sampling penod

4 [] {

Jul 31 104.7 3.0 29 4

‘Aug 01 100.3 36.0 283

02 100.3 370 29.2

03 892 360 30.0

‘04 1025 350 300

08 103 6 as o 29 4

06 off 361 204

‘07 102.8 368 27.2

‘08 1036 asn 28 9

08 1068 301 282

‘ (028 312 20 4
'ﬁiﬂiv

Table 2. Fishes coliected from the Kankakee Rive’ and Horse Creek in the
Braidwood Station Aquatic Monitoring Area from 1877 through 1989

21

Lepisostedas
Lepisosteus osseus (Linnasus) Longnose gar
Amia calva Linnasus Bowlin
Anguilla rostrata (Lesveur) Amencan eel
Clupedae
Dorosoma cepedianum (Lesueur) Gizzard shad
Dormosoma petenense (Gunther) Threadfin shad
Saimc gairdnen Richardson Rainbow trout
Umbndae
Umbria limi (Kirtland) Central mudminnow
socidae
Esox amencanus Gmelin Grass pickere!
Esox lucius Linnaeus Nomthern pike
Cyprinidae
Carassius auratus (Linnasus) Goliglish
Cypnnus carvo Linnaeus Camp
Notemigonus crysoleucas (Michill) Golden shiner
Scardinius erthropthalmusi innaeus Rudd
Semotilus atromaculatus (Mitchill) Creek chub
Nocomis biguttatus (Kirtland) Hornyhead chub
Phenacolius mirabiis (Girard) Suckermouth minnow
Hybopsis amnis (Mubbs & Greene) Pailig chub
Notropis atherinoxies Ralinesgue Emerald shiner
Notropis buchanan: Meek Ghost shiner
Notropis chrysocephalus (Rafinesque) Striped shins!
Notrogis dorsalis (Agassiz) Bigmouth _hiner
Notropis emilise (Hay) Pugnose minnow
Notropis iutrensis (Baird & Grrard) Red shiner
Notropis ubelius (Agassiz) Rosylace shiner
spilopterus (Cope) Spotin shiner
Notropis stramineus (Cope) Sand shiner
Notropis umbratilis (Girard) Redfin shinet
Notropis voiucelius (Cope) Mimic shiner
Erncymba buccata Cope Siverjaw minnow




Table 2 (concluded).

Pimephales notatus (Rafinesaue)

Pimephaies promelas Rafinescue

Pimephales vigiax (Baro & Girard)

Campostoma anomalum (Ratinesque )
Calosomicae

Wua bubais (Rafinesque)

Erimyzon oblongus (Mitchill)
Erimyzon sucery (Lacepade)
ictaluridae
Ictalurus melas (Rafinesque)
ictalurus natalis (Lesueyr)
ictalurus nebulosus (Lesueur)
Ictalurus punctatus (Rafinesque)
Nuwu flavus Ratinesque

gﬂml‘ld!ﬂl

M sayanus (Gilllams)

me notatus (Rafinesque)
Atherinidas

Labidesthes sicculus (Cope)
Percichthyidae

Morone mississippiensis Jordan & Eige nann
Centrarchidae
Micropterus dolomiew Lacepeds
Micropterus ulmodu (Lacépede)

Blunincse minnow
Fathead minnow
Bullhead minnow
Common stonerolier

Smalimouth buttale
Bigmouth butaio
River carpsucker
Quiliback

Silver redhorse
River redhorse
Black redhorse
Golden rechorse
Shorthead redhorse
Northern hog sucker
White sucker
Spotted sucker
Creek chubsucker
Lake chubsucker

Black bulihead

Yellow bullhead

Brown bullhead
Channe! catfish
Stonecat

Tadpoie madiom
Pirate perch
Blackstripe topminnow
Brook silverside
Yellow bass

SmalimoLth bass
Largemouth bass

Lepomis cyanellus Rafinesque Green sunfish
Lepomis gibbosus (Linnaeus) Pumpkinseed
Lepomis guiosus (Cuvier) Warmauth
L pomis humilis (Girard) Orangespotted suntish
Lepomis macrochirus (Ralinesque) Bluegul
Lepomis megalotic (Rafinesque) Longear sunfish
Lepomis microlophus (Gunther) Redear sunfish
Ambioplites rupestns (Rafinesque) Rock bass
Pomoxis annulans Rafinesgue White crappie
Pomoxis nigromaculatus (Lesuveur) Black crappie
Percidae
Stizostedion vitreum (Mitchill) Walleye
Perca flavescens (Mchill) Yellow perch
Percina caprodes (Ralinesque) Logperch
Percing maculata (Girard) Blackside daner
Percina phoxocephala (Nelson) Slenderhead daner
Etheostoma caeruieum Storer Raintow dane!
Ftheostoma microperca Jordan & Gilben Leas! darter
Ethecstoma nigrum Ralinesque Johnny daner
Etheostoma zonale (Cope) Banded darter
Scaenidae
Aplodinotus grunniens Rafinesque Freshweter drum
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Table 3. Total catch of the pallid chub and nver redhorse from designated stations in the
Braigwood Station Aguatic Monitonng Area . 1977-1988

1877 1978 1982 1983 1984 1985 1086 1987 1988 158§
Palid chub 0 1 El 3 s 1 49 16 4 0 0 0
Biverrehorse 7¢ 10 46 26 10 4 5 18 103 17 9 1

Table 4. Total catch (Dy method) for each fish species collected from the Kankakee River and Horse

Creek, August 1989. Blomass (W) is in grams.

Species No (%) W (%) No.(%) Wi (%) No (%) W (%)
mu gar 24{0.7) 2298.8(09) 4(0.3) 8.3(0.2) 28(0.85) 2307.0(0.9)
1e.0) 42.0(0.0) 1{0.1) 56.54(1.5) 2(0.0) 98.5(0.0)
Gizzard shao 167(4.2) 13632.2(58) 8(08) 2.3(C.1) 1°4(3.2) 136345(54)
Grass pickere! 12'0.3) 192.4(0.1) 7(0.8) 42.8(1.1) 904 235.2(0.1)
Central stonerolier 0,0.0) 0.0(0.0) 1(0.1) 0.8(0.0) 1(0.0) 0.8(0.0)
Goldfish 1(0.0) 74.0(0.0) 0(0.0) 0.0(0.0) 1(0.0) 74.0(0.0)
Ruad 210.1) $9.1(0.0) 0(0.0) 0.0(0.0) 2(0.0) #9.10.0)

Camp 116(2.20 63407.7(26 6) 0(0.0) 0.0(0.0) 118(2.3)  63407.7(25.2)
Siverjaw minnow 0(0.0) 0.0(0.0) 3(0.2) 0.5(0.0) 3(0.1) 0.8(0.0)
Hornyhead chub 7(0.2) 107.0(0.0) 2(0.1) 27.5(0.7) 9(0.2) 134.5(0.1)
Golden shiner 8(0.2) 111.1(0.0) 1(0.1) 2.8(0.1) 8(02) 114,0(0.0)
Emernis shiner 0(0.0) 0.0(0.0) 10(0.7) 1.9(0.1) 10(0.2) 1.9(0.0)
Ghost shiner 3(0.1) 2.1(0.0) 1(0.1) 0.5(0.0) 4(0.1) 2.8(0.0)
Striped shiner 66(1.3) 363.7(0.1) 36(2.4) 54.8(1.4) 102(2.0) 418.4(0.2)
Red shiner 0(0.0) 0.0(0.0) 1(0.1) 0.3(0.0) 1(0.0) 0.3(0.0)
Rosylace shiner 20(0.8) 36.7(0.0) 171(11.8) 6R.7(18) 199(3.9) 106.4(0 0)
Spotfin shiner 28(0.8) 74.4(0.0) 197(13.2) 84.3(1.7) 22514 4) 138.7(0.1)
Sand shiner 11(0.3) 12.6(0.0) 9(0.8) 7.2(0.2) 20(0.4) 19.8(0.0)
Redfin shiner 11(0.9) 13.5(0.0) 186(1.0) 15.4(0.4) 26(0.5) 28.9(0.0)
Mimic shiner 12(0.3) 14 6{0.0) 2(0.1) 1.5(0.0) 14(0.3) 16.1(0 0)
Suckermouth minnow  1(0.0) 0.9(0.0) 110.1) 0.6{00) 2(0.0) 1.6(0.0)
Bluntnose minnow 101(2.8) 201.5(0.1) 435(29.2) 169.9(5.3) £36(10.5) 401.3(0.2)
Fathead minnow 0(0.0) 0.0(0.0) 1(0.1) 2.0(0.1) 1(0.0) 2.0{0.0)
Bullhead minnow L 24(07) 35.2(0.0) §1(3.4) 20.7(0.5) 75(1.8) §5.9(0.0)
River carpsucker 1(0.0) 750.0(0.3) 0(0.0) 0.0(0.0) 1(0.0) 750.0(0.3)
32(0.%) 11981.1(4 8) 0(0.0) 0.0(0.0) 32(0.6) 11981 1(4 8)
Northern hog sucker 19(0.5) 6506.0(2.7) 010.0) 0.0(0.0) 19(0.4) 6506 0(2 )
Smalimouth butfaic 12(0.3; 1634 6(0.7) 3(0.2) 3.8(0.1) 15(0.3) 1638.4(0.7)
Bigmouth buftalo 1(0.0) 2180.0(0.%) 0(0.0) 0.0(0.0) 1(0.0) 2150 0(0.9)
Spotted sucker i8(0.4) 1306.0(0.5) 0(0.0) 0.0(0.0) 18(0.3) 1306.0(0 5}
Silver redhorse 29(0.9) 1213.0(0.8) 1{0.1) 38.0(1.0) 30(0.86) 1261.0(0.9)
River redhorse 11(0.3) 1632406 6) 0(0.0) 0.0(0.0) 11(0.2) 18324 0(6.5)
Black redhorse 2(0.1) 307.0(0.1) 0(0.0) 0.0(0.0) 2(0.0) 307.0(0.1)

Golden redhorse 262(7.2) 30528.7(16.0) 0(0.0) 0.0(0.0) 262(8 1) 39528.7(18.T)
Shorthead redhorse  35(1.0) 6508.2(2.8) 0(0.0) 0.0(0.0) 35(0.7) 6506.2(2.6)
Black bullhead 16(0.4) 1202.0(0.5) 0(0.0) 0.0(0.0) 16(0.3) 1202.0(0.8)
Yeliow bullhead 11{(0.3) 643.0(0.3) 0(0.0) 0.0(0.0) 11(0.2) 643 0(0.3)
Channel catfish 1(0.0) 1420.0(0.8) 0(0.0) 0.0(0.0) 1(0.0) 1420.0(0.8)
Stonecat 1(0.0) §1.0(0.0) 0(0.0) 0.0(0.0) 1(0.0) §1.0(0.0)
Pirate perch 1{0.0) 12.2(0.0) 0(0.0) 0.0(0.0) 1(0.0) 12.2(0.0)
Blackstripe topminnow  2(0.1) 4.3(0.0) 4(0.3) 2.8(0.1) 6(0.1) 7.0(0.0)
Brook silverside 52(1.4) 685.2(0.0) 205(13.8) 60.9(1.6) 257(8.0) 126.2(0.1)
Yellow bass 1(0.0) 1.8(0.0) 0(0.0) 0.0{0.0) 1(0.0) 1.8{0.0}
Rock base 264(7.3) 17744.7(7 2) 15(1.0) 456.8(121) 2795 5) 18201.6(7.2)
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Table 8. Percent composition by blomass and rank (in paren-
theses) of the dominant fishes collected at all stations in the
Kankakee River and Horse Creek by electrofishing, July/ Augus!
1989 Simiiar cata from 1988 are provided for companson.

—_Species 1989 _ 1988
Cap 256 (1) 10.6 (4)
Goiden redhorse 16.0 (2) 26.2 (1)
Smalimouth bass 128 (3) 13.0 (2)
Rock bass 72(4) 8.1(6)
River redhorse 66 (5 1.5 (10)
Gizzard shad 55(6) 12.7 (3)
ar sunfish 43 (7 20(9)
Qui 48 (8) 102 (5)
Northerr: hogsucker 2.7(9) 66(7)
Shonthead redhorse 26 (10) 38 (8)
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Tabie 10. Percent composition of total abungance and rank
(in parentheses) of the dorminant fishes coliected at all stations in
the hankakee Fiiver and Horse Creek by electrofishing, July/
August 1989 Simviar cata from 1988 are provided for compan-
son.

—Specios 1980 1984
Longear suruisii 236 (1) 70(3)
Smalimouth bass 166 (2) 229 (1)
Rock bass 7313) 427
Golden redhorse 72 (4) 42 (6)
Green sunfish 62(5 -
Orangespotted s.unfish 49 (6) -

1 48 (7) -
Gizzard shad 43(8) 223 (2)
Camp 32(9) 3.8 (10)
Blyninose minnow 28 (10) 465

Table 11. Age ana length (mm) of smalimouth bass collected
from the Kankahee River in 1989
Largin
Age N Mean Range S0
be 9 129.0 104-155 21.79450
lie 11 186.1 167-215 13.91402
e 6 2642 245-285 18.70561
Vs 6 336.7 328-352 9.02589
Vs 4 370.0 340-398 23 03046

Table 12. Length of age I'l+ smalimouth bass from other Mig-
western streams (Carlander 1877).

Lengn
Location N Mean Range
Littie Miami River, Ohie 195 214 142-290
Arkansas streams 191 238 152-328
Black River, Missour 212 264 1£5-328
Jordan Creek, lllinois 108 279 264-306
lowa sireams 106 291 241:400

29









Table 15. One-way ANOVA of In(x ) abundance of fish captured per unit sam-
pling effon by electrofishing, Kankakee River and Horse Creek, July August 1988

Source o S$sq__msg T3 P
Station 10 854790 085478  B.88 »0.001*
Velocity 1 0.26545 026545 278 0.108

Water temperature 1 0.22209  0.22299 32 0.140

Depth 1 0.00290 000290 ..03 2.863

Oxygen 1 0.30566 030566  3.18 0.086

Turbidity 1 000599 000599  0.06 0.805

Conductivity 1 0.17084 0.17084 1.78 0.194

E o 27 250851  0.09624

Total 43 13.130;4
= statish icant at 0.

Table 16. Duncan's multiple of maans of abundance of fish cap-
tured by electrofishing, Karkakee River and Horse Creek, July’August 1989
Means underscored by the same line are not significantly different at P< 005 N «
4

Siaton 8L 4R 3L 4L 1L SR 6L oA 1R 2 oA

Table 17. One-way ANOVA of In(x ) biomass of fish cagtured per unit sampling

etfont by electrofishing Kankakee River and Horse Creek, July/August 1988

Source g 859 msq Fs -

Station 10 12.16880 1.21688 7.83 »0.001*
Velocity 1 1.22037 1.22037 7.65 0.010*
Watar temperature 1 0.34310 0.34310 2.15 0.154
Depth 1 0.22584 0.22584 1.42 0 244
Oxygen 1 2.28154 228154 1430 0.001°
Turbidity 1 0.23015 0.23018 1.44 0.240
Conductivity 1 1.39873 1399873 8.77 0.007*
Emor 27 4.30848 0.15957

Total 43 fgvam

* « statistically signiticant at 0.
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Table 18. Duncan's multipie companson of means of biomass of list i .

by electrofishing, Kankakee River and Horse Creek y/ A sl 19¢

SCOred Dy the same ine are NOt signihantly gifterert &t » « U5 N=4d

T > - N » v ‘B | v B )
able 19 nNe-way AN vV A { X ) NG ¢ L Cal od D¢
o » v o~ " e ~ v r ’ A
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e : . 2 £ " NE 4 4 g
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Table 21. One-way ANOVA of the In(x ) biomass of fish caplured per unit
sampiing effort by seining, Kankakee River and Horse Creek, July/ August 1999

Source” ot $59 msq Fs 3
Stetion 10 37.39680 3.73969 6.81 »0.001"
Velogity 1 668193 6681983 12.34 0.002°
Water termperature 1 0.39368 3.39349 0.73 0.401
Depth 1 7.39279 7.3827% 13.56 0.001*
Oxygen 1 147754 147754  2.73 0.110
Turbidity 1 1.77704 1.77704 azs 0.081
Conductivity 1 5368448 5.76846 492 0.004°
27 14.61662 0.54136

Error
Total A 75.1049"
-mm 005

Table 22. Duncan's multipie comanson o' means of biomass of fish cap-
tured by seininy, Kankakee River arcl Horse Creek, July/August 1989 Means
unde scorad by the same line ase not significanrtly different at P< 005 N« 4

Bitation 8L BR 1L 6L 4R AL

4L 1R 3R B6R 2

¥

Table 23. Ta'al ¢caich and total biomass (k) in the Braidwood

Station Aguatic Monitoring Area during August, 1977-1989

T Year Totr cach Total bomass
1877 1..,993 3381
1978 4716 1315
1978 4,430 173.3
19814 aan 4139
1982 1,072 221.8
1983 2190 2196
1984 2,426 215.0
1988 8.4 220 4
1986 3007 206.6
1887 4,704 1689
16588 6.U58 217.2

_1s88s £ 108 251.2
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Table 24
Kankakee |

1982

Smalimouth bass Sinned shine
Solden redhorse / Spothin shine
Striped shiner 4 Bluntnoss minnow
Green sunfigh Smalimouth bass
Bosviace shioer £ Sand shioe

v

ola
19865

Blurtnose minnow 2!
Spotfin shine
Stniped shiner
Smalimouth bass 8.1

Codenedhonse 65

Or ‘,“d' L J¥
Rosylace s!

Bl ninosa
wlnOUNSR DU




Tabie 25. Percent biomass cf total caich of the five dominamt species collected from

the Kankakee River and Horse Creek dunng August from 1877 through 1989

1877 1978 1879

337 Camp 226 Golkden redhorse 14 9
Golden redhorse 186 Quillback 154 Smalimouth bass 14 9
Smalimouth bass 149 Smalimouth bass 129 Camp 14.1
Shorthead redhorse 8.2 Goiden redhorse 8.7 Rock bass 08
Bockbasa 47 Sivaciedhone 8.1 (o 7 55— |
Towl 781 Total 687 Total 828
1981 1982 1982
Shor ead redhorse2! 0 Camp 269 Quiliback 36.0
Golden redhorse 183 Silver redhorse 176 Camp 165
Carp 156 Golden redhorse 117 Golden redhorse 11 6
Smalimouth bess 79 Smalimouth bass 100 Smalimouth bass 81
Total 68.0 Total 758 Totnl 7.7
1984 1985 1968
Quillback 282 Smalimouth bass 25 0 Goiden redhorse 26 6
Golden redhorse 188 Golden redhorse 167 Quillback 133
Siver redhorse 134 Quiliback 148 Rock bass 88
Smalimouti ass 9.6 Camp 8.3 Smalimouth bass $.2
Neshetn Roaaucher 7.6 Bockbess 82 €577 —
Total 776 Total 736 Total 661
1987 1988 19869
Golden redhorse 166 Golden redhorse 253 Camp 25.2
Smalimouth bass 151 Smallmouth bass 1356 Golden redhorse 157
Gizzrad shad 14.1 Gizzard shad 126 Smalimouth bass 12 8
Quiliback 134 Camp 103 Rock bass 7.2
Bockbass 84 (o 7 — Bumerachone  _£5
Total 686 Total 716 Tota! 67 4




Table 26. Mean condition tactor, K(TL), of fish species collected from the
Kankakee River and Horse Creek during July’August 1989

Species N ROL S0 Range
Longnose gar 28 0.18 0.038 0.10-0.27
Bowfin 2 1.14 0.178 0.99-1.24
Gizzard shad 165 V.83 0.123 0.29-1.38
Grass pickerel 19 054 0.128 0.17-0.69
Central stonerolier 1 1.18 - —_

Goldfish 1 0.82 e —

Cap 11§ 1,38 0.518 0.54-8.26
Golden shiner B 0.88 0.166 0.61-1.04
Rudd 2 1.53 0.118 1.44-1 61
Homyhead chub 9 1.15 0.170 0.88-1.45
Emerald shiner 10 0.72 0.427 0.06-1.78
Ghost shiner 4 0.81 0.158 0.70-1.04
Striped shiner 102 098 0.194 0 43-2.06
Red shiner 1 1.04 —_— —_

Rosytace shiner 189 0.70 0.158 0.36-1.51
Spotfin shiner 228 0.94 0.186 0.44-1 .48
Sand shiner 20 086 n.163 0.59-1.33
Redfin shiner 286 0.84 0.136 0.58-1.24
Mimic shiner 14 0.85 0.115 0.68-1.12
Silveniaw minnow 3 0.76 0.022 0.74-0.78
Suckermouth minnow s 0.1 0.178 0.78-1.03
Biuntnose minnow 536 0 %4 0.240 0.22-2.11
Fathead minnow 1 1.17 on A

Builhead minnow 75 085 0.174 0.38-1 .82
Smalimouth buffaio 15 1.28 0.118 1.03-1.48
Bigmouth butfalo 1 1.83 — -

River carpsucker 1 1.53 — -—

Quillback 32 1.17 0.071 1.03-:.35
Northern hogsucker 19 1.08 0.121 0.89-1.27
Spotted sucker 16 0.93 0.110 0.68-1.09
Silver redhorse 30 1.03 0.090 0.65-1.18
River redhorse 11 1.02 0.376 0.121.74
Black redhorse 2 0.84 0.072 0.79-0 90
Goiden rechorse 262 1.02 0.142 0.11-1.48%
Shorthead redhorse 35 Q 0.94 0.116 0.671.23
Black bullhead 16 - 1.18 0.138 1.02-1.55
Yeliow bullhead 11 124 0.17¢6 0.88-1.55
Channel catfish 1 1.00 —_ —_

Stonecat 1 0.94 — —

Pirate perch 1 1.82 —_ —_

Blackstripe topminnow 3 1.00 0.268 0.58-1 40
Brook silverside 257 0.56 0.147 0.22-1.31
Yellow bass 1 1.08 - -

Rock bass 2798 1.83 0.348 0.14-3.2%
Green sunfish 278 1.89 0.339 0.38-2 69
Warmouth g 210 0.332 1.46-2.63
Orangespotied suntish 185 1.76 0.470 0 56-4.82
Bluegili 201 1.66 0.306 0.15-2.79
Longear sunfish 991 1.94 0.317 0.17-4.99
Redear sunfish 3 1.61 0.51 1.03-2.01
Green x longear sunfish 1 1.78 - -

Smalimouth bass 825 1.03 0.244 0.37-3.91
Largemouth bass 119 1.20 0.192 0.35-1.76
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Table 26 (conciuded

— - ——- — ——————————— ——— o ——— A —— o A—— - S o

-
Species N K(Tl : ‘
el s AL N—

—————————— T ——————————————— S ———-. S ———— — Y ——. d— ———_

White crappie 1 1.2°¢

Black crappie 11 4\ 4;, 1 2.t
Logperch 0.8 0.12€ 0.08-1 (

Blackside daner 18 ).89 0.078 0.79-1.04
A Johnny danes 1

*
C
t
C
s

y (D
-
>
>

Slenderhead daner a2 1.0¢ 0.12¢ ¢
) 4 c r 211 4 1-

Banded darter 2 6 28 ( 3¢

Freshwater drur 9 1.45% B ..

~ 2 A am fa T - £ v )
Table 27. Mean condition factor, K(TL) , and 90%

 for smalimouth base, Kankakee River and Horse Creek, 1978

Yea N Wean ___G5%Cl_

‘ 1978 242 1.50
1979 248 1.26 ( S
1681 19¢ 1.18 84
19 1 41 ¢ o6
19 18 1.38 C 9
19

u’)x-ﬂ,
Mmoo ®
iOOWMHaEOMN
o R
'y

1 9% S 16 r a1
LE - ! -
18 R « 29
v ‘s &
O A T« 5 1 % « e
1988 29 s .
1688 625 1.03 1.01 =1
- £ " ~ s o Y ot ¢ il ¢
abie 28. Mean condit actor, K(TL), angd 8 en
imits for golden redhorse, Kankakee Hiver ang Horse Lreex
1878.1GR88

e

3 18978 R4 1.12 ) §2—1.32
1979 177 1.13 0.84—1 4;
{ QR 1 19 1 0f %% .1
1882 83
1483 &7 116 Y- ¢
8983
uB4 2058 12 89--1.51
088 64C D.§9 0.68~1
1986 333 1.07 0. 721 4%
1987 188 1.07 0.80-—1.34
1988 172 1.16 1.10—1.22
1089 282 1.02 1.0 1.04




Tabile 29. Mean condiiion factor, X(TL) and 95% confidence
imits for rock bass, Kankakee River and Morse Creek, 1975815585

Yoar

N

SERCT

1978
1979
1981
1982
1983
1984
1985
1886
1887
1588

1969

212

43
56
67
380
263
224
208

279

1.65—-2.47
1.67~2.65
1.40—2.70
1.36—2 .87

1 72248

1.20—-3.16
1.02-2 82
1.36—2 42
1.32—2.38
1.95-2.01
1.79—187

Table 30. Mean candition tactor, K(TL), and 95% configence

limits for bass, Kankakee River and Horse Creek,

1978-1989.

_Year N Mean 9% CL
1978 97 1.30 0.74—126
1979 18 1.38 0.77—1.99
1981 81 1.28 0.60—1.66
1982 26 1.12 0.40—1.84
1983 35 1.33 0.94—1.72
1984 21 1.33 0.64-—-2.02
1985 67 1.28 0.28--2.28
1986 26 1.34

1987 66 117 0.73~1.61
1988 22 1.29 1.17—1.41
1989 119 120 117123

(able 31. Mean condition factor, K(TL}, and 95% confidence
armits 1or spotiin sniner, Kankakee River and Horse Creek, 1978-

1969,

Year N Mean §5%C|

1978 137 0.94 0.70=1.17
1979 917 0.83 0.63—1.03
1981 334 084 0.85~-1.13
1982 41 087 0.68—1.07
1683 2558 0.87 0.60~-1.14
1984 417 0.85 0.61—1.08
1985 1,342 0.69 0.28--1.10
1986 166 0.79 0.52~1.08
1987 1,038 0.80 0.27-1.33
1988 166 0.7 0.70—0.80
1989 225 0.94 0.92—0 986
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Table 32 Conditon facio
wesiem streams

N L range! mm Meal
A

S

Turkey River, lowa® ) 0-44(
Pv‘a(:'ngaﬂ; . 5J-483
Des Mowres River, low a
Northeastern llinois<
vermillion River, llinoigs
(Livingston County
Fox Piver, liinois®
McHenry County
Kendall County
Mackinaw River, llinois®
Tazewell County
Woodtord County 2 63

w

N 8 -
Carlander (1968) <Carancar (18’ Hemcks &

A

Table 33. Condition tactor
streams

or Midwester

Location

Northeaste n llinois’
Minnesotla Assessment

Standards*

Mackinaw River

. -
alewel

sanander (1877) ¢ rmicks & HiMehcx




Table 34. Condition factar, K(TL), of gizzard shad from other Migwestern streams

Tocafion N Tirange(mm] — Mean K[TLl  Range
Ohio'! - - 1.11 s
South Dakota Reservoirs' 838 127.381 1.02 0.94-1.18
Embarras River,

(Lawerence ) 25 — 0.40 -
Mackinaw River,

(Tazewell County) 270 140-318 0.90 -

(Woodtord County) 100 140-330 0.81 —

(Piatt County) 23 89-203 1.10 -

(Macon County) 76 64-267 129 —

(Champaign County) 30 127-292 1.02 -
Littie Wabash River, lliinois?

8 38-202 0.88 -

‘Mn MP
Canander (1977) “Herricks & Himelick (1981)

Table 36 Condition tactor, K(TL), of goiden redhorse from other Midwestern

sheam.
A geatien N TLrange(mm) _ MeanK(TL)  Range
Ohin' - 1.39 -
Des Moines River, lowa' - -— 1.02 -—
- - 1.13 -
Fmbasmas River, Jlinois<
(Douglas County) 1 152-381 1.40 —_
(Lawerence County) 14 191-330 1.20 -
LaMoine River, liinois?
(Schuyler County) 4 114-202 159 5
Vermilion Rivar, liknois?
{Livingston County) <6 102-316 1.23 -
24 114-394 1.32 -
Fox River. ilinois?
(Lake County) . 254-343 1.46 s
Mackinaw River, llinois?
(McLean County) 22 B89-330 1.38 —
(Tazewell County) 60 127-478 1.26 -
(Woodtord County) 44 114.4086 1.38 -
Sangamon River, llinois?
(Piatt County) 20 162-419 1.25 -
22 127-394 1.48 -
(Macon County) 8 267-394 1.17 —
(Champaign County) 16 76-368 1.29 —
82 102-381 1.28 -
39 165-343 1.25 —
Spoon River, llinois?
(Knox County) 23 254-483 1.13 -
28 279-406 1.11
10 7-356 113

m
"Carander (1969) ZHerncks & Himelick (1981)
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Table 36. Condition factor, K(TL). of longear sunfish from other Miowestern
streams.

Location N L range(mm) __Mean K(1L) _ Range
Little River, Okiahoma' 177 52-160 1.77-2.44
Embarras River, Ilinois?
(Douglas County) 64 64-185 292 -
(Jasper County) 16 25.78 1.03 -
Mackinaw River, llinois?
(McLean County) 4 51-114 2.7 -
(Tazewell County) 10 89.127 2.15 -
(Woodford County) 54 64-165 2.7 -
River. Ilinoise
(Piatt County) 11 64-152 2.22 -
13 76-152 2.02 -
1 38-140 2585 -
(Champaign County) i1 38-140 1..6 -
24 64-140 %.50 -
23 76-140 2.31 —
Little Wabash River, lllinois?
(Wayne County) 11 51-114 1.85 -
11 6-.-114 233 -
,_mm.mz., 14 64152 272
Cartander (1977) <Herricks & Himelick (1981)

Table 37. One-way ANOVA by y=ar , without replication, of mean civersity
(combined mathods) of fish collected in the Kankakee River and Horse Creek
during August, 1978-1989. N« 121,

Source dl $5Q msq Fs gar _:
Year 10 17222  1.722 14194  »0.001
Eror 110 13.346 0.121

Tota 120 30.568
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Table 38. SNK for mean diversity, combined methods, by year, 1978-1988. Means in paren-

theses. N=11.
1005 1967 1986 1989 1065 1983 1984 1982 1979 ﬁe 198"
2388 (2395) (2.545) (2652) (2712) (2716) (2872) (3183) (823) (3590)
1988 -
1987 ns -
1686 ns ns -
1689 ns ns ns -
1985 ns ns ns ns -
1983 ns ns ns ns ns -
1684 ns ns ns ns ns ns -
1982 . = " ns ns ns ns -
1979 - - - - - - - n' -
197‘ - - - LA LR - - n’ ns e
139‘ .. - - - - - LLl) - LA - -

ns = rt statistically signficart; ** = statustically significant at 0.05

Table 38. One-way ANOVA by station, without replication, of mean diversity
(combined methods) of fish collected in the Kankakee River and Horse Creek
dunng August, 1978-1888. N = 121

hﬂ:o ot 859 msg Fs [
Station 10 4.594 0459 1.946 0 048
Emor 110 25973 0.236

Jotal 120 30567

Table 40. One-way ANOVA by year , without replication, of the square roo!
of total abundance of lish collected in the Kankakee ™ .ver and Horse Creek
during August, 1978-1989. N = 121.

Source gl §50 msq Fs P
Year 10 §97.109 59 711 16.600 >0.001
Error 110 395670 3.597

Total 120 982 778
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able 41. SNK for total abundance of fish coliected in the Kankaket R
Means in parentheses. N = 9 Pk e

w

W w0
00 0 O o

0 W W W W

o0 00 D

y D ¢

- i tis
4lisiiCa

Tahia 47 Onacs -
abia 42. Cne-way ANOVA Dy station, without r

of 1otz indance of fish collecte
b ; abu )\Jd-\;“. of fish collected in the Kankal:e¢ Ri
during August, 1978-1989. N = 1€1

Mmoo,
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A
Table 44 w-way ANOVA by vear . without replication, of In(x) iotal ¢

of fish collected in the Kankaxee Rivei and Hors gek dunng Augus:, 197

1988 N=121

S0uUIce gt §8Q msg - § Ut

Yoar 10 8.618 0.862 2. 742 00E

Error 110 34 561 0.314

B T, An p—
ola 4" 431
able 45. SNK for total biomass o0 nthe Kankakee River and Horse eek £
1989. Means in parentheses. N = 11
1878 1987 1879 1983 1684 1986 198¢ 1982 1 18
(1.283) (9.465) (94T2) (9474) (9.750) (9.754) (9 76; 9.777) (98 » el
40 o, esaniiien 1 -
18 'e 2
>
168 ns -
4»;,*9 ns ns .
10 r " -
:‘8_‘ ns 'S "
1GR4 e ns "e "
g& S <
1986 i ns ne ns ns
1985 i ns ns ne ns
1982 » ns ns ns ne ne
1988 - ) ne ne ne ne " " e
1680 . o oe o . . oo o y
98¢ g
1081 ve . .o - .o s o os e
ns = NO! statictically s * = statistically significant at 0.05
T - L - N - - o - - » » - »
able 46. One-way ANOVA Dby statio { rephca 0 X ¢
mass of fish coliected in the Kankakee River and Horse Creek gunng Aug
AR 4 >4
4,:, 8 N = .
Source c8 Nnsg F
- ‘ ~ .- 1 1
1" e a
RIG
Tota 43 178
46




Tabie 47. SNK tor total biomass of fish coliected in the Kankakee River and Morse Creek by station,
1978-1989. Means in parentheses. N = 11

4R BR 3R 4L 3L SR 1R 8L 2 e L

(8.142) (9.321) (9.398) (9.420) (9.479) (6.050) (9.754) (10011) (10070) (10.382) (10 455)
4R -
8R ns -
3R ns ns -
4L ns ns ns -
3L ns ns ns ns -
SR - ns ns ns ns -
‘n - - - - - n. |
SL - .. - .. - ns n‘
2 - “e - - e - LA n' .
1L -n - - LA - - - n‘ ns el

. LA - - LA an - . ns ns

ns = not siatisically signficant; ** « statistically significart at 0.05

Table 48. Total catch of smalimouth bass from designated stations on the
Kankake. River in the Braidwood Station aquatic monitoring area , 1978-1989.

1878 1879 1981 1982 1983 1984 1980 1986 1987 1988 1283
242 249 176 100 185 225 658 225 221 1297 €25

Table 45. One-way ANOVA by year , without replication, of the square root
of total abundance of smalimouth bass coliected in the Kankakee River and Horse
Creek during August 1978-1989. N = 121,

Source df 559 msgq_ Fs P
Year 10 2719.963 271.988 8.368 »0.001
Ermor 110 3575.561

Total 120 6295 624
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‘ Table 50. SNK for mean abundance of smalimouth bass collected in the Kankakee River and Horse
Creek by year, 1978-1989. Means in parentheses. N« 11,

1982 1981 1083 1987 1978 1084 1979 1986 1989 1985 1988

(2719) (3.564) (3783) (4208) (4216) (4.285) (4300) {4.311) (7.092) (7.484) (10.771)
1982 -
1981 o -
1883 i ns -
1987 B ns ns -
1878 . ns ns ns -
1584 i ns ns ns ns -
1979 = ns ns ns ns ns -
18886 - ns ns ns ns ns ns -
1939 LAl - - - - “n - LAl .~
1985 - - . -n - - - - ns ol
1983 - - .v - & - - - e - LEl s

ns = not statistically significant; ** « statistically significant at 0.05

Tabie 51. One-way ANOVA by station, without replication, of the square root
nf fotal abundance of smalimouth bass collectad in the Kankakee River and Horse
\reek dunng August 1978-1989. N = 121,

Source af $8Q_ msq Fs P
. Station 10 2051718 205172 5318 »0.001

Error 110 42343 .806 38.580

Total 120 6295524

Table 52. SNK for mean abundance of smalimouth bass collected in the Kankakee River and
Horse Creek by station, 1978-1989. Means in parentheses. N = 10

SR 3R ©6R 1R 4R aL 5L st 2 BL L
(3.625) (3.776) (3.848) (4.119) (4.292) (4.471) (5.067) (5.245) (6.600) (7.760) (7.817)

58 -

3R ns -

B8R ns ns -

1R ns ns ns -

4R ns ns ns ns -

4l ns ns ns ns ns -

5L ns ns ns ns ns ns -

3L ns ns s ns ns ne ne -

2 - - - LAl - - - - =%

6L - e .. e - . - .. ns ™
1 L - -n - - - - - - ns ns on

ns = not statistically significant; ** = statistically significant at C.05
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Appendix A-1. Ancllary measurements taken oonct srently with alectrofishing sampies izom the Kankakee Piver and Horse Craek, 1 August 1989 Air tlempe ahie is

measurad in *C: water velocity in crveex narbidity in N 7 U : conductivity in pmhos/cm: depdh in m; and dissolved oxygen in ppm Discherge was 2040cls
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Appendix A-2. Ancliary measuremernts laken concurerntly with slectrofishing samples om the Kankakee Fiiver and Horse Creek, 4 August 1989 Alr temperatee is
measured in °C; water veloclty In crivsec; lurbidity in N.T .U ; conductivity in pmhos/cm; depth in m; and dissolved oxygen in ppm. Discharge was 2580 cts.
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Appendix B-1. Ancillary measurements taken concurrently with seine samples fom the Kankakee Fiver and Horse Creek, 31 July 1989 Alr lemperatue is measured
in °C; water velocity in cnivsec; turbidity in N.T U ; conductivity in pmhos/om:; depth in m; and dissolved oxygen in ppm. Discharge was 3060 cfs.
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Appendx 8.2 Ancifary maasuremenis taken concurntently with seine samples Yom the Kankakee Fiver and Horse Creak, 8 August 1989 Al tamperatise is measired
in *C: water velocity in crrvsec: turbidity in N.T 1.; conchuctivity in pmhos/emy; depth in m; and dissolved oxygen in ppm Discharge was 2020cts

% LT R NS WIS PSR, WIBTR W s iciscecseaiie it
s Time 0945 0925 1322 1028 1012 1105 1045 1147 1127 1250 1230
o & Alr temperatye 23 ¢ 28 5 230 25.0 240 240 27.0 26.0 250 270
; Water velocity 0 3 0 : 0 0 L 0 ¢ 0 1
pH 0 0 45 0 11.0 2.0 275 335 545 710 31 5 3% R
Conductivity 880 680 700 0 680 930 700 72« 700 720
a
- Depth_____ Temp DO. Temp L.O_ Temp D | Tomp DO_ Tomp. 0.0. Temp.D.O. Temp. DO Temp _Temp DO
% ) 21 ¢ A 290 B85 0% B4 210 ©1 290 B84 210 @86 240 7.7 240 © 4 250 o8 290 108 { a8
05 208 78 205 B3 185 82 210 86 210 83 220 82 235 78 220 02 230103 229 92
205 7.8 235 76 220 87 220 B8
§ 5 230 7.4
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